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Achievement, commercialization and cultivation of Genetic Modified Organism (GMO) there are very 
controversial aspects with implications in several domains.  The detection of GMO will become a necessity in the future 
due to the legislative requests which are quite severe when it comes to commercializing these products. In this context, 
it is imposed to approach several methodologies for laboratory diagnosis in order to detect GMO in food, fodder, seeds 
etc. Within the DSVSA Laboratory Salaj, was initiated the detection activity for GMO, with the help of PCR-qualitative 
method and there were examined, in this year 54 samples of soybean and products derived from soybean, with good 
results for 11 samples. Although, from statistical point of view these results are not significant, there may be remarked 
the fact that there are genetic modified organisms whose presence must be determined in the specific laboratory. 
 





The achievement, commercialization and 
Genetic Modified Organisms (GMO) provoked 
several controverse, debates and discussions. GMO 
are organisms with modified DNA in a way that is 
not natural. Genetic modifications were made in 
order to change several features with ones which are 
more advantageous as resistant to herbicides, 
increasing the production capacity, improving the 
nutritive content, resistant to falling and to 
unfavorable factors etc. and also improving the 
quality of several foodstuff. Fears, concerns and 
protests expressed by people, regarding the risks for 
human  and animal health, and not at last regarding 
the  environment,  made  the  authorities from many 
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 countries to label the foodstuff and other GMO 
products in a different way . 
As a results, there were promoted legislative 
requests, very severe ones, regarding the aproval to 
cultivate and to comerce GMO and to label them in 
a compulsory way, fact that imposed the need to 
develop several laboratory diagnosis  methods in 
order to point out the presence of GMO in 
different products: food, fodder, seeds etc. 
Genetic modification of plants involves three 
factors: the genes or the gene newly introduced in 
ADN, the promoter which has the role of a „switch” 
and the terminator which assures the end of the 
transfer process when the time is right. 
Generaly, as a promoter it can be used a virus, 
as cauliflower mosaic virus (CaMV 35S) and as a 
terminator, a derivative from the shyntesis gene of 
NOS, belonging to Agrobacterium tumefaciens. 
These two elements are present in over 95% 
of the GM culture approved to be commercialized 
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EU.and the ability to identify these elements (the 
romoter and/or the terminator)allow the 
detectionfor the majority of genetic modified plants 
(GM). The most used method used, is PCR 
technique, that is the isolation of DNA from the 
examined sample, the amplification of specific 
sequence for the two elements mentioned and then 
pointing out the PCR product 
 
2.Material and method 
 
The equipment, consumables, necessary to 
precede PCR method: termalcycler, 
transilluminator, equipment for electroforesis, 
camera, pipette, consumable (buffer for migration, 
for charging, molecular weight markers, 
desinsection, tips for pipettes etc) -Kit to extract 
DNA frm food and fodder. 
The extraction and DNA purification from 
the examined samples was made using a kit 
produced by Promega Comany, and Wizard 
Magnetic DNA Purification System for Food, 
proceding according to the recommendations in the 
technical booklet. 
It was measured 200 mg of the analyzed 
sample well smashed (milled) in a tube of 2ml and 
the buffer was added continually. A for liza and R-
naza, then B buffer for liza, shaking (vortex) after 
each phase. The solution for precipitation was added 
and centrifuged at 13000xG for 10 minutes and the 
supernatant a fost transferat in alt tub de 2 ml. 
There were added 50 µl MagneSil PMPs 
(paramagnetic microsphere on whose surface DNA 
is fixed) and then isopropanol, 0.8/1 ml supernatant, 
it was incubated 5 minutes at room temperature and 
the tube was introduced in the magnetic shelf for 
magnetic separation of the paramagnetic spheres 
with DNA fixed on their surface with the help of the 
reaction antigene-antibody. The liquid phase was 
put away and the tube was taken off the shelf, and it 
was added 250 µl of buffer B for liza and after 
mixing the tube was introduced again in the 
magnetic shelf, for one minute.The liquid phase was 
put away and it was added 1 ml etanol 70%, the tube 
was introduced again in the magnetic shelf and the 
liquid phase was thrown away, repeating twice the 
washing action using ethanol. 
The paramagnetic microspheres were dried at 
65°C for ten minutes, there were added  100 µl 
nuclease free water, mixed with the help of the 
vortex and incubated at 65°C for five minutes.There 
were inserted again in the magnetic shelf and the 
liquid phase was harvested (ADN-ul) in a reaction 
tube for PCR. It was completed with nuclease free 
water at 100 µl.It is maintained at the fridge for a 
short period of time or frozen (-24°C) for a longer 
period of time. The DNA extracted and purified is 
used to achieve PCR in order to detect GMO. 
The 50 µl MagneSil PMPs added in the 
sample assure the collection in pure phase for  5 µg 
DNA in 100 µl water, respectively 50 ng ADN/1 µl 
water. 
Detection of GMO in the sample with the 
help of PCR method, able to be achieved using a 
kit produced by BIOTOOLS.  
The kit contains master mixes (PCR buffer, 
dNTP-s and primers) and magnesium chloride, 
polymerase and DNA purified from the sample will 
be added. 
In the kit there are present five types of 
master-mix: 
 35S master-mix to identify the promoter 
35S 
 NOS master-mix, to identify the terminator  
 Soya master-mix , to identify soybean with 
the help of the gene for lectina presence. 
 Maize master-mix to identify corn with the 
presence of invertasis gene presence. 
 Plant master-mix to identify the presence of 
any plant through the presence of the gene 
chloroplast rbcl. 
       Besides the master-mixes, magnesium chloride 
and polymeraza, the kit contains positive control 
variant of reaction to amplify, respsctively product 
to amplify DNA to control: soybean, corn, plant and 
GMO. At the amplification in cycler of the DNA 
control products with the master-mix correspondent 
for each and obviously in the presence of 
magnesium chloride and polymerase, the answer 
will always have to be POSITIVE. The preparing of 
the compounds for PCR was made in the PCR room 
under the hood  with laminar flux and respecting the 






NOS Corn Soybean   Plants 
 MgCl-2 2.5µl 2.5µl 2.0µl 2.0µl 2.0µl 
Master 
Mix 
15µl 15µl 15µl 15µl 15µl 
Polymerase 1.4µl 1.4µl 1.2µl 1.0µl 1.0µl 






22 µl 22 µl 
TOTAL 40 µl 40 µl 40 µl 40 µl 40 µl 
 
           The tubes prepared for PCR were transferred 
in the room for the extraction of DNA (pre-
amplification) where, also under the hood with 
laminar flux there was added 1-2µl from the DNA 
extracted from the samples and 10 µl of the control 
DNA (positive control variant) and 10 µl PCR 
nuclease free water, negative control (blank), in the 




two tubes with control variant. At the total volume 
of 50µl with PCR water and it was put a mineral oil 
drop in each PCR tube, after that the tubes were put 
in the thermacycler in order to be amplified. 
 
The timetable for the thermalcycler was 





Corn  Soybean Initial 
denaturation  








94°C X 30 
sec.  
55°C X 40 
sec. 
72°  C X 1 
min. 
94°C X 
30 sec.  
70°C X 
30 sec 
72°  C X 
30 sec. 
94°C X 30 
sec.  
60°C X 30 
sec. 




         45         40         40 
Final 
Elongation  




72°C X 3 
min. 
           
 
 
The PCR evaluation was made with the help of 
the electrophoresis. There were prepared agarose gels 
2.5% (agarose LE-AG) in TAE buffer including ethidium 
bromide in gel, for 5µl bromide solution 10mg/ml for 
100 ml gel. The migration was made in TAE buffer 1X at 
100 V. in Mupid equipment -2, the result being 
interpreted depending on the migration distance and 
position towards the weight marker of 100 bp as it can be 
seen in the following image.All the samples with a 
positive response, respectivelky with the presence of P-
35S and/or NOS were sent in order to be confirmed and 
quantified with the help of Real-Time PCR,l at the unit 
for Molecular Biology within IDSA Bucharest, activity 
for which we want to thank this unit and the specialists in 
the unit. 
 
3.Results and discussions 
 
The results of the electrophoresis made at 
PCR for two samples. 
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The results obtained at the examination of the samples analyzed are shown in the table 1. 
                                                      
Table 1. The results of the exam for the detection of GMO in the samples of soybean and product derived from 
soybean examined in the laboratory 
Of which positive Nr.crt. Sample range Total examined samples 
Total Percent 
1 Textured from granuled soybean  11 1 9% 
2 Textured from soybean cubes  5 0 0 
3 Textured from soybean slices   5 0 0 
4 Textured from soybean powder 7 1 14.2% 
5 Proteic concentrate of soybean powder  8 1 12.5% 
6 Proteic isolate of soybean powder  8 1 12.5% 
7 Proteic flour derived from soybean  1 0 0 
8 Soybean sauce  1 0 0 
9  Soybean flower  6 6 100% 
10 Soybean grains  2 1 50% 
Total of samples 54 11 21.3% 
 
GEL II – P-35S, NOS 
1. Marker de greutate moleculară 100 bp 
2. P-35S Amplification Control 
3. Blank 
4. Sample no. 25  
5. Sample no. 30 
6. NOS Amplification Control 
7. NOS Blank 
8. NOS Sample no. 25 
Plant Master Mix   – 190 bp 
35S Master Mix     – 226 bp 
NOS Master Mix   – 180 bp 
Maize Master Mix  – 225 bp 
Soya Master Mix    – 118 bp 






There were examined a number of 54 
samples of soybean and products derived from 
soybean in order to detect the presence of GMO. 
For the detention there was used a qualitative 
method, being established only the presence or 
absence ofd GMO in the sample. 
The minimum limit for the kit detection used 
is 0.1% (compared to 0.9% which represents the 
maximum adimited) 
Out of the total of 54 samples examined a 
number of 11 samples proved to be positive 
respectively 21.3%. 
For several categories of samples their 
reduced number does not allow a significant 
statistical conclusion.  
It has to be pointed out the high percentage of 
the soybean samples which are genetically modified 
regarding to the soybean flower and to the soybean 
grains. 
Because the problem of GMO is extremely 
disputed we believe that it is imposed a colloquium 
or another form to debate the multiple aspects that 
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